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INTRODUCTION 

With the gradual passage of tints since the 
familiarization with blood transfusion, during the 
Second world war, more and more complications and 
beneficial effects of blood transfusion were recognised. 
While the routine complications were recognised quite 
early, it wasn *t until the 1970* s that the immune-* 
depressive effect of blood transfusion was recognised. 
This immunodepressive effect was perceived 
for the first time in patients receiving kidney grafts* 
It was seen that patients receiving pretransplant blood 
transfusions often showed better graft survival as 
compared to patients who did not receive blood 
transfusion. With the gradual passage of time more 
and more workers seemed to agree with these findings. 
The next mile stone was crossed during the 
last five years, when it was shown that perioperative 
blood transfusions in patients undergoing surgical 
treatment for solid malignancies showed an increase is 
recurrence rate and a poorer survival rate, This was 
seen in a number of malignancies as carcinoma of the 
colon# breast# urogenial malignancies and malignancies 
of the luna. 

The depression of immunological status is 

also reflected by the fact that blood transfusion 
leads to as increased susceptibility to infectious 
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In the last few years various studios have 
been published on the imrnunodepressive effect of 
blood transfusions either of single unit of multiple 
units. Various immunological parameters have been 
studied by different workers in both animal models 
and in patients receiving blood transfusions, with 
the same inference of post transfusion. ' cellular 
immunode presslon. 

The aim of the study is to determine the 
change in the cell mediated immunity after transfusion 
using lymphocyte count, T cell count and FHA skin 
reactivity tests as parameters. 




REVIEW OF LITERATURE 


Since -the 1970 *a the immunomodulatory effect 
of blood transfusion has been known. Since that period# 
various studies have been carried out to show the 
lnununodepressive action and to ascertain the precise 
mechanism of immunodepression. There are various 
Indirect and direct evidences of this iramunodepres slve 
effect after single or multiple blood transfusions . 

These evidences were for the first time gathered from 
patients receiving blood transfusions during treatment 
for malignancy and in patients receiving kidney grafts* 


INDIRECT EVIDENCES OF IMMQN OPE PRES SIVB 
ACTION OF BLOOD TRANSFUSION 

1* Effect of blood transfusion on graft survival 

Historically# pretransplant blood transfusions 
were initially considered detrimental to graft survival 
since they wer associated with recipient sensitization 
and thus increased the risk of hyperacute rejection# 

But studies in the 1960*s showed similar or 


increased graft survival in patients who had received 
many transfusions before transplantation compared to 
those who had received few (Dossetor et al# 1987 and 
Horris et al# 1968) * Amos et al {1968} had shown that 
blood transfusions can produce individual specific 
allograft sensitivity in normal human recipients with 
accelerated rejection of skin grafts obtained from the 
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Marquet et al (3.971) reported a specific 
Inhibition of organ allograft rejection phenomena by 
donor blood transfusion in rat£ * They observed that 
a single intravenous injection of as little as 0.0S ml 
fresh donor blood given between one week and two month* 
prior to transplantation increased kidney graft survival 
from 12 to 100 days. Blood given within a week of the 
transplant had a much less pronounced effect* These 
results were confirmed and extended by Fabre and 
Morris ( 1972 ). Abouna et al (1977) demonstrated that 
recipient treatment with whole blood transfusions 
from multiple donors is associated with a significant 
prolongation of renal graft survival in dogs. Similarly 
in the rhesus monkey Van Es ©t al ( 1977 ) have described 
prolongation of kidney allograft survival by one end 
more pronounced by five transfusions of 20 ml each. 

On the other hand Smith and Myburg ( 1979 ) studied the 
effect of multiple blood transfusions on kidney 
transplant survival* in baboons and found no Increase 
of graft survival in transfused animals • 

The first evidence of effect of blood 
transfusions in human renal transplantation was supplied 
by Opels et al* who published a retrospective study in 
man in 1973* They showed that recipient of cadaver 

kidney graft* who had not been transfused prior to 

. .. ,. . . .. .. .. • ■ ■ & p * : 

transplantation had a significantly lower graft 
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survival rate that transfused recipients. The same 
group have further substantiated their results in 
several reports (Opelz et al, 1974 and 76) . Festen- 
stein et al (1976) observed a similar effect and 
demonstrated marked improvement in best HLA matched 
groups. A number of later reports demonstrated 
improved cadaveric graft survival in transfused 
patients (Solheim et al# 1977 1 Fuller et al# 1977* 
Persijn et al# 1977? sirchla et al# 1979 and Von Rood, 
1979) . In contrast to the above evidences# there are 
some indications from both clinical and experimental 
work that pre transplant blood transfusion may on 
occasions be harmful and lead to accelerated rejection 
(Balner et al# 1978 and Wood et al# 1978) • 

The mechanisms of the beneficial effect of the 
blood transfusion have been variously hypothesised* 
Thus blood transfusions may exert their beneficial 
effect by the induction of non specific T and Non T 
suppressor cells that dampen the host immune response 
(Von Rood et al# 1978? Smith et al# 1981 and Keown et 
al, 1979) • Kerman et al (1980) proposed that the 
beneficial effect of pretransplant blood trans fusions 
on graft survival may be due to a direct effect of 


receiving more than 5 blood transfusions display hoth. 


a veak immun e responder status and increased suppressor 
e*U function compared to patlonta reciting fox or a* 
tranofuaion* . Klata Mann at al <!*•*> da*ooatratod 


that blood transfusions induce in vivo# the generation 
of suppressor cells that are active towards alloantlgens* 
rejection of patients who ware antibody formers# 
following transfusions# was claimed as a beneficial 
effect of blood transfusion on graft survival by 
Solhein ( 1979 ). Fehrman et al (1983) support the above 
concept and show no effect on T cell reactivity 
following five planned transfusions and because fewer 
patients with antibodies received grafts as compared 
to patients without antibodies# blood transfusions seem 
to have led to a selection effect. Bing and wigzell 
( 1977 ) proposed that blood transfusion induced immuno- 
logical unresponsivenes s can be due to anti-i&iorfcypic 
antibodies against T-cell antigen specific receptor. 

The above concept was further supported by Fagnllli 
et al (1982) and Singhal et al (1982). Chia et al 
( 1982 ) who also suggested that Fab. Antibodies# and 
possibly anti IgG antibodies while Macleod et al(1983)# 
claimed Fc receptors blocking antibodies were the cause 
of the enhancing effect of blood transfusions on graft 
survival. 

2 . Effect of blood transfusion in Mallanancv 

Everson and Cols (1976) reviewed 176 well 
documented cases of spontaneous remission of csscnkt 

and fey ijFt pjn J L ftyi 

tax" remission in some cases# ««*»■* wwl »r ltr at 

^ PiPlPir mb TippHffiwliPli w m* 'flPi ^wWm. pii-iiipw )p* Jr ™ ... .... ^ 
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malignant melanoma, on the other hand Israel et al 
(1976) and others have claimed that removing plasma 
from metastatic cancer may induce remission. 

Francis et al (1981) showed experimentally in 
female rats that the tumour growth increased after 
allogenic blood transfusion and supported the concept 
of non-specific immunosuppression after blood trans- 
fusion. 

The first report of an adverse effect of 
blood transfusion, on survival cones from Burrows and 
Tarter (1982) who looked retrospectively at 122 patients 
who had undergone curative operations for eolo-rectal 
cancers. Those who had not received a blood trans- 
fusion before, during or after their operation., survived 
longer without tumour recurrence. Since then other 
retrospective studies on colorectal cancer have confirmed 
the original observations (Foster et al. 1985 and 
Bluriberg et al. 1985) » But there are some report* to 
the contrary (Ota et al? Blair et al? Francis et al. 
1985). which do not support the above findings. 

The adverse effect of transfusions have also 
been reported for carcinoma of the breast (Tartter et 
al. 1985) . bung (Tartter et al. 1981 and Hyman et al. 
1985) # Kidney (Moffat et al. 1985). uterine cervix 
Blnsberg et al. 1985) and for soft tissue sacrema* 
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found no change in the survival rate of cancer patients 
receiving blood, transfusions. 

An explanation for the increase in growth or 
increase recurrence rate of tumour after transfusions 
can be the immunomodulatory effect of the blood trsns— 
fusions possibly decreasing the iinnunoresponsivttxiess 
of the host to a tumour (Gantt# 1981). Alternative 
explanation is blood loss. The need of blood trans- 
fusions due to blood loss might be an indicator of 
cancer# that require greater degree of manipulation 
during ressection which might conceivably be related to 
a greater degree of dissemination during operation. 

This explanation would be in keeping with the 
Turnbull *s no touch technique (1967). Further the 
malignant growth which results in greater pre-operative 
and operative blood loss are biologically more 
aggressive and transfusion need may be a marker of 
worse prognosis (Faster et al# 1985). 

DIRECT EVIDENCES OF IMMUH OMODULATOR Y 
EFFECT OF BLOOD TRANSFUSIONS 

According to Schechter et al (1972) 
administration of even a small amount of blood causes 
a definite immunologic stimulation of the recipient* 

This conclusion was baaed on his study on post lurans** 
fusion blood lymphocytes. He measured the lymphocyte 
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Th« patients transfused with fresh or stored blood had 
significantly greater average of H 3 thymidine uptake* 

This rise was seen only after the third day and the 
maximum uptake occufed on the sixth or the seventh day 
after transfusion. Incorporation began to decline in 
the second week and returned to pre transfusion values 
by the third week. The rise in atypical lymphocytes 
was eight times more than the pre transfusion level in 
the transfused subject. 

In the past few years various studies have 
been published on the immunodepres sive effect of blood 
transfusions. Impaired eellmediated immunity following 
blood transfusions was observed by several authors 
( Fisher et el, 1980f Lenhard at al, 1982 and Kerman* 1982) • 
Others did find significant changes only in multi- 
transfused patients (Pehrman et al, 1981 j and Jesnnat 
et al, 1982), 

Various immunological parameters were studied 
by different workers in both animal models and in 
patients, receiving blood transfusions. 

A suppressive effect of transfusion on 

cellular immunity .as measured by PHA Induced lymphocyte 
response was found by Borleffs and Marquet (1981 ) in 
rhesus monkeys* The depressed lymphocyte reactivity to 
the recal antigen PPD, and to the plant mitogen PHA and 
the raised inhibitory activity of plasma was noted by 
Francis et el in 1981* after allogenic blood transfusing* 
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in female rats, and concluded that non specific 
immunosuppression resulted from blood transfusions* 

The total numbers of lymphocytes usually 
dropped sharply during the first two days after 
transfusion. This drop occurs almost invariably in 
surgical patients. But by the seventh post operative 
day numbers of lymphocytes regumed to pro— operative 
level (Schechter et al, 1972). 

Lymphocyte response to an antigen Cocktail 
(Ag-C, Behringwerke Marburg j Containing PPD, tetanus 
toxoid, streptolysin, mumps, and vacinia antigen) was 
measured by Lenhard et al (1982) and found that after 
transfusion, lymphocyte response to Ag-C was clearly 
suppressed to $ 4 % of pre transfusion level within the 
first week and again nearly reached to pretransfusion 
values after 3 weeks (Lenhard et al, 1982). 

In the post^transfusion period a transient 
decrease in the T cells was specifically observed by 
Lenhard et al (1982). According to Kerman et al (1932) 
and 1983) blood transfusion caused transient immune 
changes with decrease in active T-RFC or spontaneous 
blastogenesis with increase percentage of T suppressor 
cells (0KT8 T cells) during a 3 month interval and 
strong suppressor cell function in vitro as measured 
by third party mixed lymphocyte culture. 

■ * - Pehrman et al (lftl) Studied MLC yaw M gt lvity 

and PHA stimulation tests for lymphocyte function in 
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urn uremic patients receiving multiple blood trans- 
fusions . The results shewed low MLC reactivity and 
low PHA responses in transfused group. The conclusions 
was that transfused patients have poor immunological 
responsiveness whether they are uremic or not. 

Van Rood and Belner (1978) suggest that 
post transfusion ixnrrrunodepression is due to the 
induction of suppressor cells. Klatzmann et al (1983) 
suggest that blood transfusion Induce, in vivo# 
the generation of suppressor cells that are active 
towards the al loan ti gen. 

According to Smith et al (1981) a single 
transfusion of 2 units of red blood cells in renal 
dialysis patients produces a significant effect on 
suppressor cells function# but has no observable effect 
on suppressor cells number. One week post transfusion 
there was a fall in suppressor cells function that was 
followed by a marked increase in function 2 weeks 
later. By 5 months post transfusion this rise in 
suppressor cell function had disappeared ia majority 
of the patients. These findings were supported by 
Lenhard et al (1983) • In contrast Jeannet et alU982) 
reported that Con. a induced non specific suppressor 
cells are not triggered by blood transfusions* 

A modest decrease in T 4 (helper/indueer 
T cells)/ T g (suppressor/cytotoxic T cells) and 
natural killer activity was reported as a part of the 


normal immune response to repeated blood transfusion# 

by Kaplan et al in 1984* Another study by Gascon at al 

(1984) shows depressed natural killer cell function but 

there was no significant decrease in T^/Tq ratio* 

Lenhard et al (1982) also showed that blood transfusion# 

have no effect on T./T_ ratio but there is a transient 
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decrease in T cells count. However continuous increase 
of monocytes was noticed. These results were partially 
against the conclusion of stiller et al (1981), who 
had suggested that impaired monocyte function or 
monocyte depletion following transfusion results in 
impaired cellular immunity. According to ©enhard et al 
(1982) post transfusion immunosuppressive activity is 
probably mediated by an unspecific monocytic suppressor 
cell. 

Lenhard et al (1982) suggested thattwo 
different immune regulatory . mechanisms play a part in 
post transfusion immunological abnormalities. In early 
post transfusion period, a non specific iramunosuppre*- 
sslon probably mediated by the action of monocytes and 
in the later phase increased suppressor cells activity 
may be responsible * Both effects are dependent on 
the number of transfusions and the time interval* 

Keown and Oescamps (1979) have postulated that 
endocvtosis of altered red cells impairs mononuclear 
phagocytic cell function resulting in supressicc of cell 
mediated r e sp onses * ■ ■ ' ;i 


Thera is evidence of changes in antibody 
response after blood transfusion with the development 
of specific unxesponsiveness related to development of 
anti -idiotypic antibodies against particular T cell 
clones (Bin* et al# 1977 * Sucivforca et al# 1982# 

Singhal et al# 1983 and Singhal et al# 1982} and 
development of Fe receptor blocking antibodies 
(Macleod et al# 1983). 

In has also been postulated that the non- 
specific immunosuppressive effect of blood transfusions 
is due to iron and other product of erythrocyte 
breakdown. Ferritin can suppress the T cell responsive- 
ness in mixed leucocyte cultures (Matssner et al# 1979) 
and in a study of transfused renal dialysis patients 
there was a inverse correlation between serum ferritin 
levels and the ratio of helper to suppressor T cells 
in the blood (Dupont et al# 1983). 

The elevation of non specific lymphocyte 
inhibitory factors in plasma may account in part for 
the immunodepresslve effect observed after multiple 
transfusions (Shenton et al# 1979) * 

In recent years Waymaek et al (1988) studied 
the effect Of blood transfusion on traumatized rafc^. 

His observations suggest that the transfusion have no 
effect on the white blood' cell counts# differential 
cell counts or neutrophil migration end bacterieidel 


index* Those animals that received transfusions 
did exhibit impaired cell mediated immunity and. 
macrophage migration and this immunosuppressive 
effect of the blood transfusion may be due to# at 
least in part# by increasing macrophage suppression 
or lymphocyte response to stimuli* 
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K A T B R X A L AND METHODS 

Subjects for study were patients admitted 
in various surgical and non surgical wards of M,L*B, 
Medical College# Hospital# Jhansi (U.P.)# India# 

The patients were divided into two aga and 
sex matched groups * 

Group I t Surgical patients • 

Group II * Non surgical patients. 

The surgical patients were then separated 
into two subgroups j 

a. Patients undergoing surgery without transfusion 
(Group la), 

b. Patients receiving blood transfusion during 
surgery (Group lb). 

Patients with malignant diseases were not 
considered. 

The non surgical group included age and sex 
matched patients with minor medical problems who 
received blood transfusion, 

TESTS PERFORMED 

1, Total leucocyte count and differential leucocyte 
count (Dacie and Lewis# 1974) , 

2* Absolute lymphocyte count (ALC) . 

3, Percentage and absolute T lymphocyte count <T % AX&)* 
(E rosette) (Fudenberg et al# 1975) • 

4* Xntra dermal pha skin test (Blease et al* 197$)* 
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BLOOD COLLECTION 

10 ml of venous blood from the anticubital 
vein of the patient was drawn by an autoclaved all 
glass syringe and poured in a sterilised glass test 
tube containing 25 ru heparin /ml, for T lymphocyte 
count* After gentle mixing the test tube was kept, at 
room temperature in a vertical position for an hour to 
allow red blood cells to sediment. 2 ml of blood was 
also collected in a double cocalage vial for toal and 
differential leucocyte count, samples were taken 
pr etrans fusion/surgery, 1st day after transfusion/ 
surgery and 7th day posttransfusion/surgery. 


INVESTIGATIONS 


It was carried out by standard technique as 
described by Dacie and Lewis (1974). 


It was calculated by the formula t 
ALC * tlc x Percentage of Lymphocyte 


s (E rosette) 


MATERIAL 

a* Heparin (5000 i.u./ml). 
b* 20 ml, all glass syringe and 20 gauge 
hypodermic needle, 

c. Calibrated centrifuge tub® and plain glass test tube. 

d. Pasteur pipettes (20 cm long). 

. . ; ' - . ■' 

• ♦ SwJ* WlwHi 
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sterilized isotonic saline, 

9* Centrifuge machine calibrated for 100 to 500 g 
centrifuge forces, 

h. One percent Trypan blue in normal saline, 

i. Haeaiocytometer, 

J * light microscope, 

METHODS 

I * Sheep^a Red Blood Pells Suspension t 

Venous blood from anterior jugular vein of 
a healthy sheep was collected in a heparlnised bottle 
(25 IU per ml). The bottle was shaken gently for 
proper mixing to prevent clotting* Blood was stored 
at 4°C to 6°C for a maximum period of two weeks* 

Blood from the same sheep was used throughout the 
study, Heparlnised srbc were washed thrice In normal 
saline end centrifuged at 500 g for 5 minutes each 
time. Supernatant was discarded and finally a two 
percent suspension of cells was made in normal saline. 
This suspension was used for two weeks unless haemolysed, 

XI * jaSS£ag,.ation, o f L yrn ph o cy te ^S u s^nsign 

Ten ml of whole heparlnised blood was 
collected from the patient and allowed to stand 
vertically for one hour to sediment red blood cells* 
the supernatant leucocyte rich plasma was taken with 
a pasteur pipette and centrifuged at 200 g for 5 minutes 
(approa&isately *800 r,p,m«) • The sediment was washed 
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twice with normal saline after discarding the superna- 
tant. The cells were finally resuspended in 2 ml of 
normal saline* The nurrtoer of lymphocytes per cm ram 

in this suspension were counted in a Neubauer Counting 

6 

chamber and a concentration of : 2 x 10 cells per ml 
was adjusted with normal saline. Vitality of the cells 
was checked by adding one percent trypan blue to a 
drop of the cell suspension on a slice. Vital cells 
excluded the dye. 

III. Examination and counting of the Percentage of 
T Lvmnhocvt® bv E rosette Formation 

(Fudenberg et al# 1975). 

a. 0.25 ml of a 2 percent SRBC was mixed with 0.25 ml 
of lymphocyte suspension and incubated at 37°C for 
10 minutes after a thorough mixing. It was centri- 
fuged at 100 g for 5 minutes and then kept at 4 0 c 
for one and half hours to four hours (average 2 
hours) • 

b. An improved Neubauer chamber was washed* cleaned* 
dried and kept at 4°C for 10 minutes* The top 
layer cells of SRBC lymphocyte mixture was gently 
agitated and a small drop of this was placed on 

the chilled Heubauer chamber with a pasteur 
pipette and a covers lip was placed on it with 
great care* The chamber was left on the microscope 
undisturbed for 30 seconds to allow the cell* to 
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settle. The number of lymphocytes forming rosette 

in 200 lymphocytes were counted and the percentage 
of t lymphocyte calculated. Lymphocytes with 3 or 
more adherent srbc on the surface were considered 
as rosettes • Prom the T lymphocyte percentage 
the absolute values were calculated as follows i 


Absolute t 

Lymphocyte count 


Percentage of T lymphocyte sc 
Absolute IjnmrfTtocvte count 


Intrad ermal Phytohaemaaolutinin Test 
(Blease et al # 1973 ). 

Material 

1* Phytohaemag g lut i n in {immunogen derived from 

phaseolus vulgaris). 

2. Phosphate buffered saline. 

3. Tuberculin syrine. 

4. Pasteur pipette. 

5. Occlusive dressing. 

Method 

Phytohaemagglutinin was used in a concentre** 
tion of 10 ug/0.1 ml, using phosphate buffered saline 
for dilution# PHA was kept in 1 ml glass vials and 
kept frosen until just prior to use. It was given 
intradermally in a dose of G*1 ml with a 26 no. needle# 
Induration was recorded at 24 hours to 48 hours using 
the method of sokal et a! (19 75)# The aver§ge (It met >r 
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0 B SBRVATI0M8 


Th& present study was done In our Institute* 
M.L.B, Medical College* Hospital* Jhansi* between July, 

1987 and duly* 1988* During the period we studied the 
serial immunological parameters in 70 patients* Out of 
these* 10 patients underwent surgery without any trans- ■ 
fusion (Group la) * 45 patients received transfusion 

during surgery (Group lb), while 15 patients received 
blood transfusions while being treated for medical 
disease (Group II). 

The patients undergoing surgery without 
transfusion were those, who were operated for surgical 
procedures as vesical stone, renal stones* hernias* or 
benign prostatic hyperplasias . 

The patients receiving blood transfusion during 
surgery were those* who were operated for benign 
proatatic hyperplasia, renal stones or benign gall bladder 
diseases and per-operative and post-operative period 
was without any complication. 

The patients who received blood transfusion 
without any surgery were those, who received blood 
transfusion for some medical reason as severe anaemia or 
haemophilia. 

All tests were done by one person under 
identical conditions • 

’ ' ' j \ h \ 

• - ■ ■* <* f 1 , **., i I 

* « 1 * * > 


A * M'MPHOCYTB COUNTS 

l * QgQttP la 


(Lymphocyte percent - t*% and 
Absolute lymphocyte count - ALC) 


Lymphocyte percentage and ALC decreased in first 
24 hour® with recovery by seven days but the changes were 
statistically insignificant (P 70.2) (Table 1, II). 


2. Group lb 

The patients who received blood transfusion 
during surgery show® a marked decrease in lymphocyte 
percentage (L%) in first 24 hours i.e. front 31.4+13 to 
21±11.6 percent (P £0.001). These patients showed a 
persistent decrease of h% (22+7.5) even after seven days 
( p £0.001) . The absolute lymphocyte count was decrease 
markedly in first 24 hours, i.e. from 2587+1088 to 1732& 

474 (p £0.001) with recovery at seventh day but the 
recovery was not complete i.e. - 2195+732 (P ^ 0.05) 

(Table I. II) . 

3. Group II 

The lymphocyte percentage and absolute lymphocyte 
count were decreased in first 24 hours i.e. from 37.%13 
to 27.2+11.3 percent and from 2137+696 to 1504+342/aa* 3 # 
the difference being statistically significant (P £O.0§ 
and £0,02). These lymphocyte counts tend to recover on 
•eventh day (P 70.1 and 70*2) (Table I. II). 


B# T-lymphocytb counts (T-lymphocyte percentage - T% 

and Absolute T lymphocyte 
count - ATC) . 

1* Group la 

The pre-operative values of T cell % and ATC 
was 64+4*2 percent and 1766+386 respectively and 24 hours 
after these values decreased to 48+6*3 and 1130&398 
( P £0.001 and £0.005) * 

These values show a return towards normal on 
7th post-operative day. The value, of T% on seventh 
post operative day was 59+6,8% (P 70.05) and Of ATC was 
1321+426 (P £0.05) (Table III, IV). 

2 , Group lb 

Patients who received transfusion during surgery 
showed a marked decrease in T cell percentage i.e. from 
56.6+3.4 to 33^9.5 (p £0.001) and ATC i.e. from 1482+679 
to 569+202 (P £0,001). 24 hours after transfusion these 

values of TA and ATC remain significantly low(P £0.001) 
even on 7th post transfusion day (Table III, IV) • 

3. Group II 

The T% and ATC decreased significantly 24 
hours after transfusion (P £0.001) which increases 
towards pre-trans fusion level on 7th day tout remained 
significantly lower than the pretransfusion level 
(P £0.001) (Table III, IV) . 



c * g«H»A> Skin Reactivity 


The patients who underwent surgery without, 
transfusion were unable to show any statistically 
significant difference frost the pra-trans fus ion reactivity 
on 7th and 14th post-operative day (P 70*2 
and ?0.8) . The patients who underwent surgery with 
transfusion showed a marked decrease in skin reactivity 
at seventh post-transfusion day (P £0.001) which 
remained less than the pre-transfusion value even on 
14th post-transfusion day (P £0.001) * 

The non surgical patients with transfusion 
showed similar depressed skin reactivity to PHA at 
seventh (P £0.02) and 14th (P £0,05) post-transfusion 
day {Table V) . 
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wars corresponds to the period ©f maximal 
adrenal cortical secretion, suggesting that endogen 

adrenal corticosteroid secretion is reponsible in p 
for the results, 

impaired cell mediated immunity following 
tranfusions has been observed by several authors 

(Fischer et al, 1980? Lenhard at al, 1982 and Kerma 
at al # 1982). 

Oar finding of a decrease in lymphocyte 
count in the post transfusion phase does not agree 
with Waymack et al (1986) who were not able to find 
any effect on the white blood cells counts or 
differential cell count neutrophil migration or 
bactericidal index. But they did show an impaired 
call mediated immunity and macrophage migration, T 
post transfusion depression seen by us in lymphocyt 
count in both surgical and non surgical patients > 
obviously cannot be explained only by surgical stre 
Surgical stress leads to a fall in Ivmbhocv** 






immunologic stimulant, the result was based on increase 
in activated lymphocyte identified by atypical 
lymphocyte oar 3H thymidine incorporation . Although it 
is possible that activated lymphocytes and their 
products modulate natural killer cells activity 
(Richard! at al# 1982) and may be responsible for post 
transfusion immunodepres slon . 

Similarly the changes seen in T-cella count 
can only be attributed to immunodepressive effect 
because post operatively depressed T-cell counts due 
to surgical stress return back to normal within 48 hours 
(Slade et al# 1975) . In our study a highly significant 
depression was seen to persist even at seven days* m 
this context our findings agree with those of Lanhard 
et al (1982) and Kerman et al (1982), But do not agree 
with Smith et al (1981) who were unable to show any 

YU>* ^ 

change in IT suppressor cells, Kaplan et al (1984) 
showed a decrease in GKT4/0KT8 (helper/suppressor) 

T lymphocyte ratios and a decreased natural killer 
cell activity in patients receiving repeated blood 
transfusions. Lenhard et al (1982) showed a transient 
decrease In T-cells in the post transfusion period after 
3 units of blood transfusion. They, however# did mot 
find any change is the number of helper/inducer coils 

f ' ■ - | , 

or supioossor/cytotoatlc effector cells, Monoey* 
showed a continuous increase. Smith et al. <1®** 
r epor ted Idiot three weeks 
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& significant Increase of suppressor T*cell fu n cti o n 
in dialysis patients, a correlation between number 
of transfusions and cellular immune reactivity was 
established by Watson at al (1979) with greater 
depression after multiple transfusions* Ker man art 
al (1982 and 1983) showed a decrease percentage of 
Active T-rosette forming cells as well as increased 
percent of QKT8 +7cells. These changes were transient 
and resolution usually occurred within 14 to 21 days 
to nr© transfusion level. This pattern of change was 
repeated with each blood transfusion leading to a 
stepwise depression of immune responsiveness with 
increasing number of blood transfusions, causing a' 
more durable decrease in A-TRFC or spontaneous blasto- 
genesis and increase in 0KT # 8+cells. Smith at al 
(1981) showed that a single transfusion of two units 
of packed red blood cells in renal dialysis patient 
produces a significant effect on suppressor cells 
function but has no observable effect on suppressor 
cells number, one week after transfusion there was 
a fall in suppressor cell function that was followed 
by a marked increase in function two weeks later# ay 
five months post transfusion# this rise In suppressor , 
cells function had disappeared la the majority ef 
patients* Additional evidence was provided by 
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patients not only have evidence of decreased cell 
mediated immunological capabilities but also of chronic 
immunological stimulation as shown by *• *»*>««» a T«-cell 

expression* Kapadia et al (1980) and Balias 


©t al* (1980) showed abnormal inrounoglobin levels in 
post erythrocyte transfusion phase. Munn et al (1981) 
showed decreased in vitro T-cell responses to foreign 



u sjuantAfc&tive changes a number 

of qualitative changes were also elucidated in the post 
transfusion phase. Lenhard et al (1982) showed t h a t , 
mononuclear cells of transfused patients suppress the 
lymphocyte response to antigen as well as mixed 
lymphocyte reaction (Mm). Further in 1983 Lehhard 
et al reported on a series of patients with renal failure 
receiving pretransplant blood transfusion who were 
evaluated iramunologically before and serially after 
transfusion. The tests included lymphocyte response 
to stimulation by eoneanavalin A and to a combination 
antigen cocktail (Age* Behringwarka Marbug, con taining 
PBD # tetanus toxoid, streptolysin mumps and vacinia 
antigen) * in addition, mixed lymphocyte reaction ma/Sk 

Slippy#®®®!* ®#1Z ©llZtlfiWiS' WiJTQt 

disclosed a Mucked doomage lit lyieftaiirj'is responsive* 
neaa to antigen stimulation to 54% of pmtrans fusion, 
wi*Ma one week after transfusion. This was folio**** 



35 


second transfusion resulted in an even greater inhibit 
tiou in lymphocyte responsiveness, with a full return 
to normal function not been achieved until six weeks 
later, the mixed lymphocyte reaction cultures disclosed 
increase suppressor cell activity two to four weeks 
following transfusion with return to normal function at 
12 weeks. Similar results were reported by Fischer at 
al (1980) , Farhman and Ringten (1982) showed identical 
low mixed lymphocyte reaction and low PHA responses in 
post multiple transfused patient, in contrast Varghese 
et al (1991} found normal PHA response of lymphocyte 
from thalassemic patients given repeated blood trails* 
fusions. Borleffs and Marquet (1981) have also shown 

depressed PHA response after transfusion in rhesus 
monkeys . 

The depressed PHA skin response had not been 
documented to date in the post transfusion phase. X® 

Otar study decreased PHA skin reactivity in transfused 
patients with or without surgery persisted even after 
14 days and may correspond to the decrease in lymphocyte 
responsiveness to antigen stimulation in one week of 
transfusion and returning back to normal after four 
week as seen by benhard et al (1983) * Our findings 
also agree with those of Hseher et al (1980) m®& 

Pmthmm and Rlngten (1982). . .... . 

■ Waymack et al ( 
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animals received the transfusion had a 73% 
decrease in macrophage migration into the peritoneal 
cavity In response to a chemical peritonitis* 

the exact cause of the incnmodepression is 
not known hut it has been variously described to be a 
part of the normal immune response to chronic alio* 
antigenic stimulation as shown by increased T cell 
HLA— DR expression (Gascon et al# 1984 and Kaplan et 
^ 1 # 1904 ) S 


Subjects acutely infected with Epstein Bar 
virus (EBV) and cyto megalo virus (CMV) usually have 
low helper/suppressor ratios* accompanied by increase 
in relative and absolute number of suppressor cells 
with only a relative reduction in helper cells 
(Reinherz et al # 1980) . EBV and CMV are gojotoh blood 
borne viruses and can cause post transfusion reduction 
in T*helper/T. suppressor cells ratio* However* the 
viral infection can not decrease the natural killer 
cells activity which is also a part of the post 
transfusion iirraunodepres sion • Ricardi et al (1982) 
suggest that it is possible that activated lymphocytes 
and their products modulates natural killer cell 
activity, . ^ 


lauhard et el ( 1985 ) showed that 
induce release et prostaglandins, activate s 
* 0 , 11 *. wayirack ot al <!»»*) .ugga.t that 
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macrophage* are enable to migrate to inflammatory site, 
they would b® unable to accomplish their part of the 
cell mediated immune <CMI) response. Further the 
transfusion may alter the secretion of lyraphokines by 
the macrophages, waymaek et al ? (1986) documented an 


increased production of the iiranunosuppr es sor metabolite 



Pio»^®g4.ano3.n oy macrophages, isolated from transfused 
rats who had sustained injury. Prostaglandin s inhibits 
the lymphocyte function (Goldyne et al, 1981 and 
Goodwin et el, 1980) . Waymack et al (1986) » suggest 
that important contributory factors for imraunotiepiressive 
effect of blood transfusions are not related to histo- 
compatibility. The factors could include haemolysis 
and lysis of platelets and/or neutrophils. Keown and 
Descamps (1979) have suggested that damaged red cells 
present in transfused blood may impair mononuclear 
phagocytic cell function resulting in suppression of 
immune responses. Lenhard et al , (1982) observed 
significant increase of monocytes and la (DR) positive 
cells in poet transfusion period and concluded that 
unspecific monocytic suppressor cells ere responsible 
for post transfusion immunosuppression. 

JXipcmt et al , (1981) showed serum ferritin nets 
** * »±gnifieant wmmmt er associated with modification 

of the ckt4/okt8 ratio* There is a well established 
association between ferritin and blood transfusion 

; 




<Gokal *1# IW). Several studi 
influence of iron or protein bindin 
response or markers, iron modifies 
distribution ©f lymphoid cells (a© 
ealts and saturated laetoferin, bio 
«*»d late rosettes (lttahiya et al # 1 
serum ferritin level following mult 
be responsible for post transfusion 

et al^ (1987) showed 
paltelets, leads to a two fold immuj 
and non specific. Singhal et al . <i« 
transfusions may induce anti-idiotyj 
these antibodies are responsible fca 
host's immunoregulatory circuit, n 
unresponsiveness may be due to anti- 
directed against T-cell receptors, 
supported by Fagnilli et al 5 (l982). 
cell antibodies (werner-Favr© et al. 
complexes (Bensonana et al. 1981) an 
blocking antibodies (Macleod et a! # 
a part in post transfusion immunosup 
It would thus appear from 
that there is a depression of the c© 
tmmmm response of the body seconder 
•Ions. Although there 1© a fall i* , 
for apt© 7 days the sub sets were n© 
kh * itemnton m find there U m h 

tmlU * cti7ity ■* « <>«»•«•« a«w 
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activity. The depression of CMI is also corroborated 
by the depressed PHA response at 7th day. But the 
depression of the PHA skin response even at 14th day 
with a near normal T cells and lymphocyte count can 
only mean that the functional capacity of these cells 
have not yet returned to normal although the masfcar has. 

■ • . V : ■' ■ ' : ' 

I 

* I 

I 

' 




40 


CONCLUSZ QMS 


In the present study 70 patients were Investi- 
gated serially to see the change in immunological 

as a result of blood transfusions* We studied 

lymphocyte percentage* absolute lymphocyte count* T cell 
percentage, absolute T cell count and delayed hypersensi- 
tivity reaction to the antigen PHA. Out of these seventy 
patients* 10 patients underwent surgery without any 
transfusion* 45 patients received transfusion during surgery 
and 15 patients received transfusion without surgery* 

The conclusions derived were as follows s 
1* Surgery causes a transient fall in immunological 

parameters and hence fall in cell mediated immunity* 
which returns back to normal within 24to 48 hours* 

2* Transfusion in patients undergoing surgery caused a 
depression of lymphocyte count and T-lymphocytes count 
for upto seven days with subsequent reversal towards 
normal and depression of PHA skin response persisting 
even after 14 days. 

3. Transfusion in medical patients caused an identical 
cellular immune profile change as in surgical 
patients receiving transfusion* 


Thus the present study shows that blood 
transfusion in patients causes significant but tri 
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